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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a battery 
excellent in high capacity and a cycle characteristic by 
constituting a positive electrode active material of a 
mixture of three kinds of Li-Co composite oxide, 
Li-Ni-Co-AI composite oxide and LirMn composite oxide. 

SQj-UTION: The content of Li-Mn composite oxide in a 
mixture of three kinds is set not less than 20 wt.%, and 
the total content of Li-Ni-Co-AI composite oxide and 
Li-Co composite oxide is set to 40 wt.% to 70 wt.%, and 



the content of the Li-Co composite oxide is set not less 
than 10 wt.%. By being constituted in this way, high 
capacity and electron conductivity of the Li-Co 
composite oxide, high capacity of the Li-Ni-Co-AI 
composite oxide, cost reduction in the Li-Mn composite 
oxide and reduction in a conductive assistant quantity 
can be attained, and a positive electrode well-balanced 
in all its aspects of capacity, a cycle and a cost can 
be obtained, and a battery whose high rate 
characteristic is particularly improved and safety is 
not reduced, can be obtained. 

COPYRIGHT: (C)1999,JPO 



09) B*mm?ff (jp) 



& m # ^ $g (a) 



^¥11-54122 

(43) ^MB WfSLlW (1999) 2 326B 



(51)IntCl.° 






F I 




HO 1M 


4/58 




HO 1M 


4/58 




4/02 






4/02 C 




10/40 




10/40 Z 










MtflfcR I»*3S©SC4 FD (£: 5 H) 


(21)fflH#^ 




*fH :s F9 -221965 


(7i)mi®A 


000004282 










B*«ft*j££tt 


(22) nma 




spJ5£9¥(1997)8 ^4B 












02) mmm 






















B*«?iMfc££*fct*r 






























B*m«M*5££*tft 



(54) mwozffi of}&4*>^&mm 



(57) [SM] 

w-a-iwisttav y ^ * v«^-»b*© 3 asm- 



ass 

< o o 











§3 












w 










HI 












i 






































SB 































































3 + 



3 i 



a g e a 9 8 r 



1 

[#fFW#©$SH] 

m&mtm&.-a v ?■ v^^u^m.'&mmv) 3 
ikW<D-$#m* 2 o %si±-?h 5S*9 1 t^iEm© y ^ 

ft i iclEtt© y f- v A-f ^-y-fttfc 

-ffc^©"^*/^ 1 0a*%W±T?feSlf*^3fC|E*O 

[f§Bf!©f£*fflfrfai§ii] 

[000 1] 
[0 0 0 2] 

[0003] y^*A>f ±m*xh<yos*: 
^ ? a =, y h ^g^^ y ^ r> a ~ t-A'm&mb 

iijl-cv^o mmsi-im^L icio,, lipf,? 

[0 0 0 4] 

±eo y ^ * ^ a ^ h m&mwfojkx* yf-vj*-?^ 

^mJCt •Ptt^'g^tt^S.-t-S (LiCoOa©>g 

m^l*10- 2 S /cm) ^:K>^®|!jjWtt3%WTT+^ 



(2) IftmW- 11-54122 

2 

[0005] r©j&, y ^.A-^tfvm-g-^fisW*, 
wa-et>»«Pbjt<^T?abs 0 tot, ««t 

i if© 1 0 A h W-t ©^*^^ «?&tC 

[0006] La>u vf-^^y^y^mitmt. 
n^Hsm&# y fjfia^ MS-a-K^©^.* o 2 
10 *r«±evvD^*miwiii: lt ©iwuft 5 %&Lh 

Glutei 0%) «»L!!tltJHf4fcf, ^©Mm, ^ 

J: -5 5»m-^ h y ^ ^ ©^« ic J; 5 Sfeiit ^ <t 
*K -fr-f *A4«*©SlWfc:as**v\, 3£©#< ©HgJgSr* 

[0 0 0 7] jEffiffiWtLtyf^A^^ 

20 [0008] :»*9!©ittii, 3 a©«-a-g£ 

[0 0 0 9] 

v^T > mvi&&. y^^An/^h^^-fb^ y^^ 

30 -5,, aai&e^tfoy^-^A^^^^BMisiKj 
zu=is</u hT/ua^mikVob y f^Aa^ mt-a-st 

-fbfe i ©-S-H-g-^rlSr 4 0 Ii%K±, 7 0 

*Sr 1 0S4%£J!.-ht-rsr k&W&blrZc 
[0 0 10] 

40 v*&swfctt© 3 «»&*w»e>* 5, 3mm&vo<v<ov 

^^A^^>'f[^lWl2*b<o-&**Sr2 0%£t±, y^- 

/v h^g-S-K'f t«& t ©-g-tf^*S^ 4 o as% 7 0 
S*%«T. y^*A3yVuh*&»fl^©"$Jfir*«rl 
0fi*%W±t1-s o r © i 5 td-rsrtJc J;??, y^ 

j±^>tfism&Mim<Dmmfekmm&}fflM<D&mik*> i 
^S. f-'f ^/k -(ffit&©^:r©B-e^v>-^© 

50 ktltclEm&%Z>Z k&-e%* h#tfe4S|p] 



3 

j±^i/tf>-m&mim<D%i£m^wtsi%M< ft 6 

lift* 4 0 S*%£U:*s#* L V \, £ 

[0 0 12] 3Efcy^!>A^^>«^|Mb«<OipJS*t 
mJdiSV^CO^piSJiaSSrdn c d m d n 

[0 0 13] 

[*J£#J] 

1. 5 MmOrff|S<OL i Co0 2 XlWHO. 7 // mCDrfr 
flRO L i N i u-x-y) C o x A 1 y O2 1 fc*-T#J 



(3) 11-54122 

4 

Mx.^^htr«Ltf, ^a^JSrJSS 2 0 ju 

[0 0 14] £<0jE«4R«rL i ft t 

LiClO^lmo 1/1 /K 
— h : h - 1 : 1 (flcfcjfc) <£>jg 

[0 0 15] !Effi*fclmATj|&_ik«i£4. 1 V&X*(D 
*««K3SSfiUfca, 1mA «fc®^0. 2C) , 5mA 

(H1C) XiilOmA (IrJ2C) 0^®«tT^ih®i£ 
3. OV^-efttlt -t<Oi#©*«**Sr*lJcW 

ia-r^t it(-ElifciT^:bfc 0 EB 1 -cJK*ft3&s*fc«» 
»«l*JiflBSa^«tf© (Ni+Co) w^^*-r 0 
ilt (Ni+Co) fflL NiCoAlt Co 
mRXfMnmte, (L i N i (1 - X - T > Co,Al r 

0 2 + L i C o 0 2 ) „ L i N i u-x-y> C o x A 1 y 
20 0 2 , L i C o 0 2 ML i Mn 2 0 4 (DliJt^ 

i% 

[0 0 16] 
[«tl] 



5 



(4) 



WHB^l 1-54122 

6 



mAh/g) ( & ± S E 3, OV) 



Ni+Co 


NiCoAl 


C o 


M n 


0 . 2 C 


1 C 


2 C 


0 . 2 


0 . 


1 


0 . 


1 


0 . 


8 


12 9 


lie. 


5 


9 9 . 


3 


0 . 3 


0 . 


x 


0 . 


2 


0 . 


7 


13 2 


12 0. 


6 


10 4. 


6 


0 . 4 


0 . 


1 


0 . 


3 


0 . 


6 


13 5 


12 4. 


7 


10 9. 


S 


0 . 5 


0 . 


1 


0 . 


4 


0 . 


5 


13 8 


12 8. 


8 


115. 


2 


0 . 6 


0 . 


i 


0 . 


5 


0 . 


4 


1 4 1 


13 2. 


9 


12 0. 


5 


0 . 7 


0 . 


x 


0 . 


6 


0 . 


3 


1 4 4 


13 7 




12 5. 


8 


0 . 3 


0 . 


2 


0 . 


1 


0 . 


7 


I 3 6 


12 2. 


9 


10 3. 


3 


0 . 4 


0 . 


2 


0 . 


2 


0 . 


6 


1 3 8 


12 7 




10 8. 


6 


0 . 5 


0 . 


2 


0 . 


3 


0 . 


5 


1 4 1 


13 1. 


1 


113. 


9 


o . e 


0 . 


2 


0 . 


4 


0 . 


4 


14 4 


13 5. 


2 


119. 


2 


O . 7 


0 . 


2 


0 . 


5 


0 . 


3 


1 4 7 


13 9. 


3 


12 4. 


5 


0 . 4 


0 . 


3 


0 . 


1 


0 . 


6 


1 4 1 


12 9. 


3 


10 7. 


3 


0 . 5 


0 . 


3 


0 . 


2 


0 . 


5 


14 4 


13 3. 


4 


112. 


6 


0 . 6 


0 . 


3 


0 . 


3 


0 . 


4 


14 7 


13 7. 


5 


117. 


9 


0 . 7 


0 . 


3 


0 . 


4 


0 . 


3 


15 0 


14 1. 


6 


12 3. 


2 


0.5 


0 . 


4 


0 . 


1 


0 . 


5 


14 7 


13 5. 


7 


111. 


3 


0 . 6 


0 . 


4 


0 . 


2 


0 . 


4 


15 0 


13 9. 


8 


116. 


6 


0 . 7 


0 . 


4 


0 . 


3 


0 . 


3 


15 3 


14 3. 


9 


121. 


9 


0 . 6 


0 . 


5 


0 . 


1 


0 . 


4 


15 3 


14 2. 


1 


115. 


3 


0 . 7 


0 . 


5 


0 . 


2 


0 . 


3 


15 6 


1 4 6-. 


2 


12 0. 


6 


0 . 7 


0 . 


6 


0 . 


1 


0 . 


3 


15 9 


14 8. 


5 


119. 


3 


0 . 8 


0 . 


7 


0 . 


1 


0 . 


2 


16 5 


15 4. 


9 


12 3. 


3 


0 . 9 


0 . 


8 


0 . 


1 


0 . 


1 


1 7 1 


16 1. 


3 


12 7. 


3 


1 


0 




1 




0 




15 0 


1 4 7 




14 3 




0 


0 




0 




1 




12 0 


1 0 6 




9 0 




1 


1 




0 




0 




18 0 


1 7 0 




13 0 




0 . 1 


0 . 


1 


0 




0 . 


9 


12 6 


115 




9 4 . 


5 



Ell^feixSJ: 5 til, LiCo0 2 WLiNi 

(l-X-T) C Ox A 1 y O 2 C0^ff^»^ 4 Olf%W 

±-e»i^MB<^oyt 0 i C o o 2 <D^mM 

^2 0it%Bt±-Cttl^2 C(DfS^t#tt^t^o 
fee 

[0 0 17] [JI3£#J2] rtUi, *38«©^tffiT?0 

[0 0 18] ir^w- #y^i^»*ftBg^*> 
£ 0 L i PF 6 Srlmo 1 / 1 -&tN=- 

— tff*— h : i^^yu* — h=l : 1 

[0 0 19] ©Tttfctt* 2 

0 0 Mm, 461 7 5mmt -fe 3 5 ^ * 



40 



* m, ffi2 0 Ommt £ffi«J&Sff £ 1 5 0 // m, ffi 1 8 
Omm^oT^D , JR^Ste^to^rT* y U ><D 

$22 0mm<£>R1ffi^T\ f^fyi/X 3 0 4^ 

[0020] «a&<offliffi^e>«is:Hais-frfcfcr-5. :e 

[0 0 2 1] 
[BBi<0«¥*»W] 

[El 1 ] L i C o 0 2 ML i N i {1 -x-r, C ox A 1 
7 



OftMW- 11-54122 



[Ell] 




<*1 02 OA M Q3 a« 0.7 03 



(Ni+Co) / (Ni + Co+Mn)' 



